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(1) GENERAL INFORMATION: 

(i) APPLICANT: Bahija Jallal 

Gregory D. Plowman 



(ii) TITLE OF INVENTION: 
(iii) NUMBER OF SEQUENCES: 



DIAGNOSIS AND TREATMENT OF 
PTP04 RELATED DISORDERS 

13 



(iv) CORRESPONDENCE ADDRESS : 



(A) ADDRESSEE: 

(B) STREET: 



(C) 
(D) 
(E) 
CF) 



CITY: 
STATE : 
COUNTRY : 
ZIP : 



Lyon & Lyon 

533 West Fifth Street 

Suite 4700 

Los Angeles 

California 

U.S.A. 

90071-2066 



(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 

(B) COMPUTER: 

(C) OPERATING SYSTEM: 

(D) SOFTWARE: 



3.5" Diskette, 1.44 Mb 
storage 

IBM Compatible 
IBM P.C. DOS 5.0 
FastSEQ for Windows 2 . 0 



(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: To Be Assigned 

(B) FILING DATE: Herewith 

(C) CLASSIFICATION: 



_i) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 60/047,222 

(B) FILING DATE: May 20, 1997 



(viii) ATTORNEY/ AGENT INFORMATION : 



(A) NAME: 

(B) REGISTRATION NUMBER: 32,327 

(C) REFERENCE / DOCKET NUMBER: 234/253 



Warburg, Richard J. 
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<ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE 

(B) TELEFAX: 

(C) TELEX: 



(213) 439-1600 
(213) 955-0440 
67-3510 



(2) INFORMATION FOR SEQ ID NO : 1: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3580 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1: 

CCCGGGTGCC CTCCCTCAAC CTACTTATAG ACTATTTTTC TTGCTCTGCA GCATGGACCA 
AAGAGAAATT CTGCAGAAGT TCCTGGATGA GGCCCAAAGC AAGAAAATTA CTAAAGAGGA 
ot?tg5Sat GAATTTCTGA AGCTGAAAAG GCAATCTACC AAGTACAAGG CAGACAAAAC 
CTATCCTACA ACTGTGGCTG AGAAGC C CAA GAATATCAAG AAAAACAGAT ATAAGGATAT 
mOCCCTAT GATTATAGCC GGGTAGAACT ATCCCTGATA ACCTCTGATG AGGATTCCAG 
CTACATCAAT GCCAACTTCA TTAAGGGAGT TTATGGACCC AAGGCTTATA TTGCCACCCA 
GGGTC CTTT A TCTACAACCC TCCTGGACTT CTGGAGGATG ATTTGGGAAT ATAGTGTCCT 
TATCATTGTT ATGGCATGCA TGGAGTATGA AATGGGAAAG AAAAAGTGTG AGCGCTACTG 
GGCTGAGCCA GGAGAGATGC AGCTGGAATT TGGCCCTTTC TCTGTATCCT GTGAAGCTGA 
SSIggaaa TCTGATTATA TAATCAGGAC TCTAAAAGTT AAGTTCAATA GTGAAACTCG 
^Si^CTAC CAGTTTCATT ACAAGAATTG GC C AGAC CAT GATGTACCTT CATCTATAGA 
^SStCTT GAGCTCATCT GGGATGTACG TTGTTACCAA GAGGATGACA GTGTTCCCAT 
ATGCATTCAC TGCAGTGCTG GCTGTGGAAG GACTGGTGTT ATTTGTGCTA TTGATTATAC 

SggatgSg SSaagatg ggataattcc tgagaacttc agtgttttca gtttgatccg 
gSStgcgg acacagaggc cttcattagt tcaaacgcag gaacaatatg aactggtcta 
cS^c?g?a Jtagaactat ttaagagaca gatggatgtt atcagagata aacattctgg 
SSgagagt caagcaaagc attgtattcc tgagaaaaat cacactctcc aagcagactc 
^SStcct aatttaccaa aaagtaccac aaaagcagca aaaatgatga accaacaaag 
gIcaSaatg gaaatcaaag aatcttcttc ctttgacttt aggacttctg aaataagtgc 
SSSSIg ctagttttgc accctgctaa atcaagcact tcttttgact ttctggagct 
aaattacagt tttgacaaaa atgctgacac aaccatgaaa tggcagacaa aggcatttcc 
^IgtSS gagcctcttc agaagcatca aagtttggat ttgggctctc ttttgtttga 
gggatgttct aattctaaac ctgtaaatgc agcaggaaga tattttaatt caaaggtgcc 

AATAACACGG ACCAAATCAA CTCCTTTTGA ATTGATACAG CAGAGAGAAA CCAAGGAGGT 

SISgcLg gaaaactttt cttatttgga atctcaacca catgattctt ottttgtaga 

GATGCAGGCT CAAAAAGTAA TGCATGTTTC TTCAGCAGAA CTGAATTATT ^CTGCCATA 
CACCAAATAC GTAATGCCTC TAATGTAAAG CACCATGACT CTAGTGCTCT 
£££££ SSSuaTK CTTTAGTGGA AAATCCTTAT 

TGGTACCAGT TCTAAGATGT CTCTTGATTT AC CTGAGAAG CAAGATGGAA CTGTTTTTCC 

t?Stctctg TTGCCAACAT CCTCTACATC cctcttctct tattacaaxt cacm^ttc 

TTTATCACTG AATTCTCCAA CCAATATTTC CTCACTATTG AACCAGGAGT CAGCTGTACT 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
730 
840 
900 
960 
1020 
1030 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1300 
1360 
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(2) INFORMATION FOR SEQ ID NO : 2: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8° 7 amin ° aC±dS 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
Met Asp Gin Arg Glu He Leu Gin Lys Phe Leu Asp Glu Ala Gin Ser 



1 



5 1° 



1920 
1930 
2040 
2100 
2160 
2^20 



arPAA-T-CT C-AAGGATAG ATGATGAAAT CCCCCCTCCA CTTCCTGTAC GGACACCTv^ 
G^GAGG AAGC TGGAG A ATTCTCACCA AATGTTCCCA AATCCTTATC 
c^cagSgS aagg^Laaa TTGGAACATC ACTGGAATGG GGTGGAACAT ctgaaccaaa 
CTCAGC.GTG ^ AAGCAAGAGT GTAAAACTCC GAAGTCCTAA 

a^gaaSa caxcaag^c g£c££cc Scacctcct ctcccagaaa gaactctaga 
StgSgatg aagattgtat gcaggcccaa tctatagaaa catattctac 
JagSaSt gacaccatgg aaaattcaac atcttcaaaa cagacactga agac.^ . 8 

.. ljarTTr ACAAGGAGTA AGAGTTTGAA AATTTTGCuA MK^xva— «« "^.A.-.. 

3?cSgc cca^caaaca agcctgcaga atctgttcag tcaaataact CCAGCTCATT 
^gaatttt ggSt^aa accgtttttc aaaacccaaa ggaccaagga atccaccacc 
IaStcgIS aStaataaa actccagatt tataataata tgggctgcaa gtacacctgc 

^SIaSS ACTAGAATAC TGCTAGTTAA AATAAGTGCT CTATATGCAT AATATCAAAT 

££££££ gSaa^tgt taatagcttt taaaagaaaa gcaaaatgcc aataagtgcc 
£££££ tSStatca tttgcattga ottgaaaact o™J££ ott„ 

T T S= SSSSS SSESS if— 

SSSSS ATCTCAACTA ATTTCTACAT ™«A TACXKTJAAA AOTTAAAAAA 

AAACTTACTT TGTGGGTTGC AATACAAACT u-CiCTTGA^A A*oAHAU AR _ r „™ AT 

ATTGTATATG TTTATACAGG ATCTULAbK * A^flrTTr 

a ATACTAGTT TAAAATGAAT TTCTATATGA ATATGGATCT GCCATAAGAA AATCTAGTTC 

i ii ™ sees ss= sssss ssss 
iiii sssss = jsssss = sss 

CTCAATAAAC TTTTTGGTTG TTAAAAAAAA AAAAAAAAAA 



2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3580 



Lys Lys He Thr Lys Glu Glu Phe Ala Asn Glu Phe Leu Lys Leu Lys 



20 25 
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Arg Gin Ser Thr Lys Tyr Lys Ala Asp Lys Thr Tyr Pro Thr .hr Val 
35 40 45 

A' a Glu Lys Pro Lys Asn He Lys Lys Asn Arg Tyr Lys Asp He Leu 
50 55 60 

Pro Tyr Asp Tyr Ser Arg Val Glu Leu Ser Leu lie Thr Ser Asp Glu 



65 



70 



Asp Ser Ser Tyr He Asn Ala Asn Phe He Lys Gly Val Tyr Gly Pro 
85 90 95 

Lys Ala Tyr He Ala Thr Gin Gly Pro Leu Ser Thr Thr Leu Leu Asp 
100 105 110 

Phe Trp Arg Met He Trp Glu Tyr Ser Val Leu lie He Val Met Ala 
115 120 125 

„„„ Me *. G i„ T'^rT" Glu Met Glv Lvs Lvs Lys Cys Glu Arg Tyr Trp Ala 
W ° 130 • 135 140 

Glu Pro Gly Glu Met Gin Leu Glu Phe Gly Pro Phe Ser Val Ser Cys 
145 150 155 160 

Glu Ala Glu Lys Arg Lys Ser Asp Tyr He lie Arg Thr Leu Lys Val 
165 170 175 

Lys Phe Asn Ser Glu Thr Arg Thr He Tyr Gin Phe His Tyr Lys Asn 
180 135 190 



Trp Pro Asp His Asp Val Pro 



Ser Ser He Asp Pro He Leu Glu Leu 



195 200 205 

He Trp Asp Val Arg Cys Tyr Gin Glu Asp Asp Ser Val Pro He Cys 
210 2 15 220 

He His Cys Ser Ala Gly Cys Gly Arg Thr Gly Val lie Cys Ala He 
225 2 30 235 2 *0 

Asp Tyr Thr Trp Met Leu Leu Lys Asp Gly He He Pro Glu Asn Phe 
245 2 50 255 

Ser Val Phe Ser Leu He Arg Glu Met Arg Thr Gin Arg Pro Ser Leu 
260 2 65 2 ™ 

Val Gin Thr Gin Glu Gin Tyr Glu Leu Val Tyr Asn Ala Val Leu Glu 
275 2 80 285 

Leu Phe Lys Arg Gin Met Asp Val He Arg Asp Lys His Ser Gly Thr 
290 295 300 
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5lu Ser Gin 'Ala Lys His Cys 



He Pro Glu Lys Asn His Thr Leu u±r. 



305 



310 



315 



320 



« AV . t p ,, pv 0 lvs Ser Thr Thr Lys Ala Ala 

Ala Asp Ser Tyr ber t-ro -/ s ^ — 

325 330 335 



Lvs Met Met Asn Gin Gin Arg Thr Lys Met s b- 

340 345 

Ser Phe Asp Phe Arg Thr Ser Glu lie Ser Ala Lys Glu Glu Leu Val 

Job 



355 



360 



Leu His Pro Ala Lys Ser Ser Thr Ser Phe Asp Phe Leu Glu Leu Asn 
370 375 380 

Tyr Ser Phe Asp Lys Asn Ala Asp Thr Thr Met Lys Trp Gin Thr Lys 
385 390 395 

Ala Phe Pro lie Val Gly Glu Pro Leu Gin Lys His Gin Ser Leu Asp 
405 410 415 

Leu Gly Ser Leu Leu Phe Glu Gly Cys Ser Asn Ser Lys Pro Val Asn 

420 425 43 

Ala Ala Gly Arg Tyr Phe Asn Ser Lys Val Pro He Thr Arg Thr Lys 



435 



440 



Ser Thr Pro Phe Glu Leu He Gin Gin Arg Glu Thr Lys Glu Val Asp 



450 



455 



460 



Ser Lys Glu Asn Phe Ser Tyr Leu Glu Ser Gin Pro His Asp Ser Cys 



470 



465 

Phe Val Glu Met Gin Ala Gin Lys Val Met His Val Ser Ser Ala Glu 
435 490 9 

Leu Asn Tyr Ser Leu Pro Tyr Asp Ser Lys His Gin lie Arg Asn Ala 

i;n=; S-Lu 



500 505 



Ser Asn Val Lys 
515 



His His Asp Ser Ser Ala Leu Gly Val Tyr Ser Tyr 



520 



525 



He Pro Leu Val Glu Asn Pro Tyr Phe Se 



r Ser Trp Pro Pro Ser Gly 



535 



540 



530 

Thr Ser Ser Lys Met Ser Leu Asp Leu Pro Glu Lys Gin Asp Gly Thr 
545 550 "5 

val Phe Pro Ser Ser Leu Leu Pro Thr Ser Ser Thr Ser Leu Phe Ser 

ccs 570 



565 
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Tyr Tyr Asn Ser His Asp Ser Leu Ser Leu Asn Ser Pro Thr 
530 535 590 



Asn lie 



Ser Ser Leu Leu Asn Gin Glu Ser Ala Val Leu Ala Thr Ala Pro Arg 

595 600 605 

_ - — T r_ i t\ TVir O-i-n nlu SPT 

He Asp Asp Glu lie Pro Pro Pro Leu ^ 



610 



615 



620 



Ph3 He Val Val Glu Glu Ala Gly Glu Phe Ser Pro Asn Val Pro Lys 



625 



630 ■ "5 "0 



Se 



r Leu Ser Ser Ala Val Lys Val Lys He Gly Thr Ser Leu Glu Trp 

6 bb 



645 



650 



Gly Gly Thr Ser Glu Pro Lys Lys Phe Asp Asp Ser Val lie Leu Arg 
660 S65 670 

Pro Ser Lys Ser Val Lys Leu Arg Ser Pro Lys Ser Glu Leu His Gin 
675 6 30 685 

Asp Arg Ser Ser Pro Pro Pro Pro Leu Pro Glu Arg Thr Leu Glu Ser 
690 695 700 

Phe Phe Leu Ala Asp Glu Asp Cys Met Gin Ala Gin Ser He Glu Thr 
705 710 715 

Tyr Ser Thr Ser Tyr Pro Asp Thr Met Glu Asn Ser Thr Ser Ser Lys 

Tin / J 3 

725 73u 

Gin Thr Leu Lys Thr Pro Gly Lys Ser Phe Thr Arg Ser Lys Ser Leu 
740 7 *5 750 

Lys He Leu Arg Asn Met Lys Lys Ser lie Cys Asn Ser Cys Pro Pro 

755 76° 765 

Asn Lys Pro Ala Glu Ser Val Gin Ser Asn Asn Ser Ser Ser Phe Leu 

770 77 = 780 

Asn Phe Gly Phe Ala Asn Arg Phe Ser Lys Pro Lys Gly Pro Arg Asn 

-7QH 795 



735 790 



Pro Pro Pro Thr Trp Asn He 
805 
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(2) INFORMATION FOR SSQ ID NO : 3: 
(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

( D ) TOPOLOGY : 



23 bass pairs 
nucleic acid 
single 



(ix) FEATURE : 

(D) OTHER INFORMATION: 



(xi) SEQUENCE DESCRIPTION: 
GAYTTYTGGV RNATGRTNTG GGA 



The letter "Y" stands for C or T. 

The letter "V M stands for A, C or 
G. 

The letter " R " stands for A or G. 

The letter "N" stands for A, C, G 
or T . 

ID NO : 3 : 

23 



(2) INFORMATION FOR SEQ ID NO : 4: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS : 

(D) TOPOLOGY: 

(ix) FEATURE: 

(D) OTHER INFORMATION: 



23 base pairs 
nucleic acid 
single 
linear 



The letter "S" stands for C or G. 
The letter " Y" stands for C or T. 
The letter "N" stands for A, C, G 
or T. 

The letter M W" stands for A or T . 
The letter "R" stands for A or G. 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4: 
CGGCCSAYNC CNGCNSWRCA RTG 



23 
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(2) INFORMATION FOR SEQ ID NO: 



(l) 



SEQUENCE CHARACTERISTICS 



(A) LENGTH : 

(B) TYPE: 

(C) STRANDEDNES S : 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 
(ix) FEATURE: 

(D) OTHER INFORMATION: 



8 amino acids 
amino acid 
s ingle 



peptide 



"Xaa" in positions 4 and 6 stand 
for an unspecified amino acid. 
"Xaa" in position 8 stands for 
either Glu or Asp. 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Asp Phe Trp Xaa Met Xaa Trp Xaa 
1 5 



5 : 



(2) INFORMATION FOR SEQ ID NO : 6: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNES S : 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 
(ix) FEATURE: 

(D) OTHER INFORMATION: 



7 amino acids 
amino acid 
single 
linear 

peptide 



"Xaa" in positions 3 and 6 stand 
for an unspecified amino acid. 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 



His Cys Xaa Ala Gly Xaa Gly 
1 5 
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(2) INFORMATION FOR SEQ ID NO : 7: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: ixnear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7: 
CACCGTTCGA GTATTTCAGA TTGTGAAGAA GTCC 

(2) INFORMATION FOR SEQ ID NO : 3: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
GGACTTCTTC ACAATCTGAA AT ACT C G AAC GGTG 

(2) INFORMATION FOR SEQ ID NO : 9: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9: 
CCGTTATGTG AGGAAGAGCC ACATTACAGG ACC 



(2) INFORMATION FOR SEQ ID NO: 10: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(xi) SEQUENCE DESCRIPTION: SSQ ID NO: 10: 
GGTCCTGTAA TGTGGCTCTT CCTCACATAA CGG 

(2) INFORMATION FOR SEQ ID NO: 11: 
(i) SEQUENCE CHARACTERISTICS : 

23 base pairs 
nucleic acid 
s ing 1 e 
linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
GGCATGCATG GAGTATGAAA TGG 

(2) INFORMATION FOR SEQ ID NO: 12: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
CGTACATCCC AGATGAGCTC AAGAATAGGG 



(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS: 

(D) TOPOLOGY: 



(2) INFORMATION FOR SEQ ID NO: 13: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Ser 
1 5 10 
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2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE : ammo acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE uno^-RiPi^. -~ * JJ • x 

His Cys Ser Ala Gly 
1 5 



(2) INFORMATION FOR SEQ ID NO: 15: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 amino ^ ac ids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
Ser Trp Pro Pro Ser Gly Thr Ser Ser Lys Met Ser Leu Asp Asp Leu 



1 



5 10 15 



Pro Glu Lys Gin Asp Gly Thr Val Phe Pro Ser Ser Leu Leu Pro 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 16: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 

(B) TYPE: 

(C) STRANDEDNESS 

(D) TOPOLOGY: 

(ii) MOLECULE TYPE: pepti 



3 0 amino acids 
amino acid 
single 
linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: . 16: 
Tyr ser Leu Pro Tyr Asp Ser Lys His Gin He Arg Asn Ala Ser Asn 

1 5 
„ a1 T„ s wis His Asp Ser Ser Ala Leu Gly Val Tyr Ser Tyr 
20 25 



(2) INFORMATION FOR SEQ ID NO: 17: 
(i) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 30 amino acids 

(B) TYPE: amin ° aCld 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
His Thr Leu Gin Ala Asp Ser Tyr Ser Pro Asn Leu Pro Lys Ser Thr 



1 



Thr Lys Ala Ala Lys Met Met Asn Gin Gin Arg Thr Lys Cys 
20 25 



(2) INFORMATION FOR SEQ ID NO: IB: 
(i) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 302 amino acids 

(B) TYPE : amin ° aC:Ld 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
Met Asp Gin Arg Glu He Leu Gin Gin Leu Leu Lys Glu Ala Gin Lys 

1 5 10 

Lys Lys Leu Asn Ser Glu Glu Phe Ala Ser Glu Phe Leu Lys Leu Lys 



20 25 
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«, OX. S.r Thr Ly. Tyr Ly. M. «P Ly. H. Tyr *» ™ ^ 

35 40 

i a vr-n Lvs Asn lie Lys Lys Asn Arg Tyr Lys Asp He Leu 
Ala Gin Arg Pro Lys ash xxe w / ^ 

Thr Ser Asp Glu 



55 60 
50 bb 



_ m — a cn ui 3 Ser Leu Val Glu Leu Ser Leu Leu 
65 70 
« p s„ S.r TV, H. «n «. s.r «- II. Ly. .1, V.1 Tyr Gly Pro 

85 yU 

L ys Ala Tyr .1. «. Thr 8l » Gly »ro L.u s.r Thr Thr L.u L.u »P 

100 10b 

Ph. Trp Arg «t II. Trp 25 " 3 

115 120 

cy, „. t Glu Ph. Glu «« Gly Ly. Ly. Lys Cy, Glu Arg Tyr Trp ,1a 

130 135 
Glu Pro Gly Glu Thr Gin Leu Gin Phe Gly Pro Phe Ser He Ser Cys 
145 150 

G!u Ala Glu ,ys ,ys I*. Ser Asp Tyr Lys He Arg Thr Leu Lys Ala 



165 



He He Tyr Gin Phe His Tyr Lys Asn 



Lys Phe Asn Asn Glu Thr Arg He i . igQ 

180 135 
Trp Pro Asp His Asp Val Pro Ser Ser He Asp Pro lie Leu Gin Leu 

195 200 
lie Trp Asp M t Arg cys Tyr sin Glu A,p Asp cys v.1 «o II. Cys 

210 215 

,1. His cys S.r Ala Gly cy. Gly Arg Thr Gly v,l II. cys Ala val 

225 

*™ r»iw tT *» He Pro Lys Asn Phe 
Asp Tyr Thr Trp Met Leu Leu Lys Asp Gly He 255 

245 " u 

Tlo r1n Glu M et Arg Thr Gin Arg Pro Ser Leu 
Ser Val Phe Asn Leu He Gin G^u Mec ^ q 

260 265 
v.1 oln Thr Glh Glu 01. Tyr Glu L.u val Tyr s.r Ala val Leu Glu 

275 280 
L .u Ph. Ly, Arg His M. t Asp v.1 II. s.r Asp Ash Hi, L.u Gly Arg 

995 

290 Ay 
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^ , r in se r Leu Thr Val Giu 

Glu He Gin Ala Gin Cys Ser lie Pro Glu Gl.. Se_ Le ^ 

305 310 3 



T , r,,- n S n ai a Met Arg Asp Val 

Ala Asp Ser Cys Pro Leu Asp Leu ,ro As.. A.a ^ 

325 330 

T ,.- ^ T v,r- Asn Gin His Ser Lys Gin Gly Ala uiu ^ - 

' 340 345 
Gly Gly Ser Ser Leu Gly Leu Arg Thr Ser Thr Met Asn Ala Glu Glu 

355 360 
Glu Leu Val Leu His Ser Ala Lys Ser Ser Pro Ser Phe Asn Cys Leu 

-175 Jau 
370 J/b 



Glu Leu Asn Cys Gly Cys Asn Asn Lys Ala Val lie Thr Arg Asn Gly 

385 Jyu 

«. ,1, « Al, Ser Pro V»l V,l <U y olu Pro =1= Ly. jrr 81» 

.405 410 

Ser Leu Asp Phe Gly Ser Met Leu Phe Gly Ser Cys Pro Ser Ala Leu 

420 425 
Pro He Asn Thr Ala Asp Arg Tyx His Asn Ser Lys Gly Pro Val Lys 

435 440 
Arg Thr Lys Ser Thr Pro Phe Glu Leu He Gin Gin Arg Lys Thr Asn 

450 455 
ASP Leu Ala Val Gly Asp Gly Phe Ser Cys Leu Glu Ser Gin Leu His 
ac* 470 4/b 



465 



Olu Hi, Tyr ser «« "3 «« »» -1 =1" «. -1 Al. His V,! 

485 4yu 

ser ser Glu Glu Leu Asn Tyr Ser Leu Pro Gly Ala Cys Asp Ala Ser 

500 505 
Cys Val Pro Arg His Ser Pro Gly Ala Leu Arg Val His Leu Tyr Thr 

515 520 

t^u~ cor- q P r Ser Pro Pro Asn Ser Ala 
Ser Leu Ala Glu Asp Pro Tyr Phe Ser Ser Ser ^ 

530 535 
Asp Ser Lys Met Ser Phe Asp Leu Pro Glu Lys Gin Asp Gly Ala Thr 



545 



550 



3e r Pro Gly Ala Leu Leu Pro Ala Ser Ser Thr Thr Ser Phe Phe Tyr 



565 570 
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,r -< »* i_ n „ n T v,>- Leu Thr Ser ?he Ser 
Ser Asn Pro His Asp Ser Leu Vax Met A,n T~ ^ 

530 585 



il Glu Ala Pro Ser Arg Arg Thr 



Pro Pro Leu Asn Gin Glu Thr Ala Va, 

595 600 605 

. Dvn Pro Leu Pro Glu Arg Thr Pro Glu Ser Phe 

Asp asp ^ 620 

610 615 



rle val Val Glu Glu Ala Gly Glu Pro Ser Pro Arg Val Thr Glu Ser 
525 ^ " 5 

.. a , „ a i -pw P h« Gly Ala Ser Pro Glu Cys Ser Gly Thr 
Leu Pro Leu vai — ^ / 655 

645 650 

Ser Glu Met Lys Ser His Asp Ser Val Gly Phe Thr Pro Ser Lys Asn 

660 665 
val Lys Leu Arg Ser Pro Lys Ser Asp Arg His Gin Asp Gly Ser Pro 

675 630 
Pro Pro Pro Leu Pro Glu Arg Thr Leu Glu Ser Phe Phe Leu Ala Asp 

690 695 
Glu Asp Cys lie Gin Ala Gin A!a Val Gin Thr Ser Ser Thr Ser Tyr 
705 /1U 

Thr- qer Ser Lys Gin Thr Leu Arg Thr 
Pro Glu Thr Thr Glu Asn Ser Thr Ser Ser i,y ^ 

725 73U 
Pro Gly Lys ..r ». Thr «, S.r Ly. «r «-« W U- »J "* « 

740 745 
Met: Lys Lys Ser Val Cys Asn Ser Ser Ser Pro Ser Lys Pro Thr Glu 

755 760 

q^t- qer Phe Leu Asn Phe Gly Phe Gly 
Val Gin Pro Lys Asn Ser Ser Ser pne 

770 1 ^ 



Arg 

770 7/3 
Asn Arg Phe Ser Lys Pro Lys Gly Pro Arg Asn Pro Pro Ser Ala Trp 
735 790 

Asn Met 
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